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ABSTRACT 

S^ A computer program has been written in Furt ran language that plots 

fictitious latitudes and longitudes about an arbitrary polar system onto 

standard Merrator projections.  The mathematical development of this 

program Is presented a Icing with a complete program description and 

program listing.  Several example plots generated by the program are 

Included to demonstrate Its option characteristics. 

iii 
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INTRODUCTION 

This report describes a computer program that plots 

latitudes and longitudes about any fictitious polar system 

onto standard Mercator grids of geographic latitudes and lon- 

gitudes.  The principle of this program Is shown schematically 

In Figures 1 and 2.  Figure 1A shows the geographic latitude 

and longitude system for one-half of the earth, 0° to 180° 

longitude.  Figure IB Is the standard Mercator projection at 

10° Intervals of latitudes and longitudes for 70oN to 70oS 

latitude, and 0° to 180° longitude.  In Figure 2A, one-half of 

the earth is shown schematically again with geographic latitudes 

and longitudes, only this time with the addition of a second 

latitude-longitude system for a second polar pair, P. (600N, 

180°) and ?2    (60oS, 0°).  In Figure 2B, the fictitious polar 

system of latitudes and longitudes is shown projected onto a 

standard Mercator grid. 

The mathematical development of the program, presented in 

the following section, should allow the reader to adapt the 

program to other computer languages, such as PL/1, Assembly, 

or Basic.  The program description, which Includes detailed 

instructions for the use of job control cards, allows the program 

to be utilized by workers with limited experience on an IBM/360 

computer.  A complete program listing is Included in the final 

section of the report, and examples of several plots generated 

with the program are presented in the Appendix. 
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Although this program was developed for utilization In 

geotectonlc studies seeking to describe the surface kinematics 

of the earth's crust (for an examplt see Figure 15 of 

Hand Schumacher, 1976), its applicability to numerous other 

scientific investigations is apparent.  The authors are inter- 

ested in learning of such application an »I would appreciate 

receiving Information on how this program was used in other 

areas of study. 
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MATHEMATICAL DEVELOPMENT 

Consider chat the axis of the cylinder tangent to the 

sphere of radius R points in the direction of the unit vector 

K = 1 SIN 0  COS d)  +)SINe  SIN A  +k COS 9 %       % p      P p     'no.      D' (1) 

where 0  is the polar angle of the axis and (()  is the azimuth 
P p 

angle.  Here the z-axis is the earth's axis passing through 

the poles. 

Fig. 3, 

We may find two other vectors perpendicular to JC and to one 

another by using an analogy with the spherical coordinate 

utually perpendicular vectors.  If K corresponds to e  and m 

J to e  and I to e„ , we have 

% 



I 1   COS   9      COS   d>      +   J   COS   6      SIN   * 
% P TP 't PI 

k   SIN   9 
'v, p 

I i   SIN   di      +   j   COS   A 
% P       i. p (2) 

K =  i SIN e    cos (fi    + j SIN e    SIN *    + R cos e 
^% p P     »t PP% p 

I, J, and K establish another rectangular coordinate system 

X, Yf and Z as shown In Figure 3, 

Every point on the cylinder of radius R with axis Z has 

position vector 

r      =   R   COS   *I+RSIN*J+ZK 
'VC % 'X, % 

(3) 

where «I" »is the azimuth angle in the X, Y, Z system. The radial 

line with parameter t with azimuth angle $ the same as equation 

(3) is 

r  = (SIN e COS $> I + SIN 0 SIN * J + COS 0 K) t (4) 

Equations (3) and (4) intersect when 

t SIN 0 COS ♦ - R COS * 

t SIN 0 SIN * - R SIN * (4a) 

t COS 0 



Equation (4a) gives us 

or 

t SIN 0 

t COS 0 

COT 0 

t 

R 

Z 

Z/R 

R/SIN 0 

(5) 

Thus from equation (3) and (4) equivalently, we obtain using 

equation (5) 

rM = R/SIN 0 (SIN 0 COS * I + SIN 0 SIN *> J + COS 0 K) 
'h 

R   COS   *I+RSIN*J+KZ 

COT   0   =   Z/R   . 

Now if we consider the cylinder of radius R whose axis 

is the z-axls and the radial line with parameter S,..we have 

similar to the above in the x, y, z system 

r  - (SIN 0 COS A i + SIN 6 SIN (J) 1 + COS 6 k)S 
»Vim % t »v. 

r  = R COS 4) 1 + R SIN 4) J + z k 

(6) 

(7) 

So similar to equation (6), the position vector of inter- 

sect ion is : 



r R/SIN e (SIN e cos «(» i + SIN e SIN 4. J + cos 0 k) 

R   COS   (|»   1   +   R   SIN   (f)    j   +   k   z (8) 

COT   6   -   z/R 

Now   r      is   parallel   to   r      since   we   are   trying   to   find   a 

correspondence   with   points   on   the   sphere   to   its   projection   on 

the   cylinders   by   radial   lines.      Since   rM   Is   parallel   to   r      , M .m 

we must have 

rM " c r (where C is a constant). (9) 

Thus,  ru - Cr So}  from equation (6) and equation (8) 

SIN 0 SIN e 
or   C - 

SIN 9 
SIN 0 

Therefore, equation (9) may be written 

SIN 0 ru - SIN 9 r (10) 

On introducing the second equations of (6) and (8) in equation 

(10), we obtain 
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SIN G (R COS $ I + R SIN * .1 + K Z) 

= SIN fi (R COS (^l + RSIN^J+k?.) 

If equation (11) is dotted in turn by 1, j, k, with the 
^     %    % 

use   of   equation   (2),   we   obtain   the   following: 

R   SIN   9   COS   <b   '   SIN  ü    (R   COS   *   COS   0      COS   4 
P      P 

- R SIN * SIN 4)  + Z SIN 6  COS 4 ) 
P P      P 

(11) 

R SIN e SIN 4 -= SIN 0 (R COS $ COS 9  SIN 4 
P      P 

(12) 

+ R SIN $ COS (j)  + Z SIN 6  SIN 4 ) 
P P      P 

z SIN 9  - SIN 0 (-R COS $ SIN 8  + 0 + Z COS 6 ) 
P P 

If the first two equations above are squared and added 

together, we obtain 

SIN 9 - SIN 0 (COS2 4 COS2 9  + SIN2 * + (Z/R)2 SIN" 9 

+ 2(Z/R) COS 4 SIN 9  COS 9 ) 
1/2 

(13) 

Thus   from   equation   (12)   we   obtain 



10. 

COS t COS 0p COS <(>p - SIN * SIN Qp  + (Z/R) SIN ep SIN * 

cos((> - f~~~Z        7~     ~   ^. ^-—-     -^-^^.,^.....^     — 
/ COS I» COS 6  + SIN *+ (Z/R) SIN 6  + 2(Z/R) COS * SIN 6  COS 6 
/ P P P     P 

SIN* 

COS * COS 6  SIN 4» + SIN * COS <l>  + (Z/R) SIN 9  SIN 4» 
P     P P P    P 

COS2*COS29  + SIN2* + (Z/R)2 SIN2 9 ■»- 2(Z/R) COS * SIN 9  COS 9 
P P P     P 

(14) 

cos $ SIN e + (z/R) cos e 
p        P 

z/R 
COS2 <I>COS2 9    + SIN2 * + (Z/R)2 SIN2 6    + 2(Z/R)  COS* SIN 9     cos 9 

p p p p 

EquaMon   (14)   enables the   (((>,   z)   to be expressed  In terms of  (♦,  Z). 

Let   us   make   the   following   conventions: 

90* - Op—"* 

where   6  • latitude of fictitious pole referring to True North 
P 

Pole 

(j)  - longitude of the fictitious pole referring to True 

North Pole 

<t>  * 0 passes through Greenwich 
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9=0 North Pole 
P 

9  = TT South Pole 
P 

is measured from west to east. 

Thus   530W has for 4r , #  - 360° - 53° . 
P        P 

Also        530N   corresponds   to   0     -   90°   -   53°   . 

Notice   that   if   the   fictitious   pole   is   south   of   the   equator 

then   530S   would   correspond   to     6      -   90°   +   53°. 

The   simplest   way   to   generate   the   map   of   fictitious   longi- 

tude   and   latitude   curves   on   the   Mercator   map   is   to   use   equation 

(14). 

Define 

A =  COS * COS 9 COS A - SIN * SIN * + COT 0 SIN 0 COS 4 
P     P P P     P 

B =  COS* COS 9  SIN 4 + SIN* COS 4 + COT 0 SIN 6 SIN A (15) 

R 5 / COS2 ♦ COS2 e + SIN2* + COT2 0 SIN2 9 + 2 COT 0 COS * SIN 9 COS 9 
/ P P P     P 

2   2 
Az + B^ 

where we have put Z/R - COT 0. 

To generate the maps of the fictitious longitudes put 

* - *  into (15) where *  is varied over the fictitious merl- 
P P 

d 1 a n s . 

Then from equation (14) we have 
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(J.p - TAlT^B/A)   or   SIN'^B/CA2 + B2) 1/2) 

COT 9 - z/R 
- COS *  SIN e  f COT 0 COS 0 

/ 
A2 + B

2 

(16) 

and vary © through  0 < 0 < TT  to generate the map.  Equation 

(16) is the parametric equation for the map with parameter 

being 0 . 

To generate the maps of the fictitious latitudes we put 

0-0  into equation (15) above and let * range through 

0 < 1) < 2 " to generate the maps corresponding to each 0 

-1 B 
Note that If Tan   —  Is usrd we must put 

A 

4> - TAN-1 (B/A) +  [1 - H(A)] * IT + H(A) * [1 - H(B)] *   2   * 

where 

H(X) - 0  If X < 0 

- 1  If X >. 0 

However, if the above convention is not used, the follow- 

ing can be considered: 

♦ - TAN"1(B/A)  < 0      WEST 

4>   - TAN'1(B/A)  > 0 EAST 
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PROGRAM DESCRIPTION 

The program listed in this report is written in Fortran IV 

at a sufficiently generalized level to be compatible with or 

easily adapted to most computers and plotters.  It has been 

compiled and executed successfully on IBM 370 and IBM 360 com- 

puter systems, and the plotting has been tested on Calcomp and 

XYNETICS plotters as well.  The program is subdivided into a 

Main program, and three subroutines, FICT, EDGEPT, DEGREE, and 

also a function program YMER. 

The function of the Main program is to enter the input data 

It computes the required constants, converts the coordinates, 

and checks the map for the size in Y-axis.  It calls in sub- 

routine DEGREE to develop latitude-longitude annotation at the 

left and the bottom for the Mercator map.  The arrangement of 

data cards and various options are discussed in the section on 

data input preparation.  Once the Mercator map has been com- 

pleted. It calls the subroutine FICT to generate all the ficti- 

tious curves on that particular Mercator map, and last, it 

either looks for another sot of data for Pole projection or 

terminates its operation. 

Subroutine EDGEPT is called by the subroutine FICT to 

extrapolate the fictitious curve to the edge of the Mercator 

map if a data point is being found outside the map. 

Function program YMER is called by the Main program and 

subroutine FICT to calculate the displacement from the equator 

to transform the point found on a sphere into a point as if on 

an ellipsoid. 
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Dimensions 

The program Is dimensioned so that fictitious longitude 

and fictitious latitude curves are obtainable for up to 160 

parameters.  This number is arbitrary; however, it may be made 

larger by Increasing the dime iions for the appropriate program 

variable, FPLON.  No other changes in the program are necessary. 

If one wants to process additional plots In one execution 

time, another set of input cards is necessary and should be In- 

cluded, as shown below, after the comment card of the previous 

set of data. 

//MERPLOT JOB (9999, IM, 3KI, 3KL), PETER 

// EXEC FORTCLG 

//SYSIN DD * 

 FORTRAN SOURCE PROGRAM  

//GO.PLOTTAPE DD UNIT-(7TRK,,DEFER),LABEL-(,NL), 

// V0L-SER»=PL0T,D1SP-(NEW,KEEP) 

//GO.SYSIN DD * 

40.00N    110.00W    10    10 

50N    50S    70W    130E    .063    10    1 

POLE PROJECTION    40N    HOW 

/* 
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Minor modifications to the prngram are necessary for a 

successful compilation and execution on the other computers. 

Statements like CALL PLOTS, CALL PLOT, CALL SYMBOL, have to be 

changed if the plotter used )s not the Calcomp or XYNRTICS 

plotter.  The size of Y-maximum can be increased more than the 

10-lnch limit if the allowable size on Y-axis is bigger than 

that of the 11-inch Calcomp plotter. 

Input PreparatIon and Options 

CARD 1 READS IN LOCATION OF THE POLE AND THE 

FICTITIOUS GRID SPACING (DECREE/INTERVAL) 

tOL. 1-5     LATITUDF OF POLE F5.2 

COL. 6       NORTH OR SOUTH (N OR S) Al 

COL. 8-13    LONGITUDE OF POLE F6.2 

COL. 14      EAST OR WEST (E OR W) Al 

COL. 15-17   GRID SPACING IN FICTITIOUS 

LONGITUDE CURVES F3.0 

COL. 18-20   GRID SPACING IN FICTITIOUS LATITUDES F3.0 

CARD 2 READS IN THE SIZE OF THE MAP 

COL. 1-5 TOP OF THE MERCATOR MAP F5.0 

COL. 6 NORTH OR SOUTH (N OR S) Al 

COL. 8-12 BOTTOM OF THE MERCATOR MAP F5.0 

COL. 13 NORTH OR SOUTH (N OR S) Al 

COL. 15-19 RIGHT LONGITUDE OF THE MERCATOR MAP F5.0 
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COL. 21      EAST OR WEST (E OR W) Al 

COL. 22-26   LEFT LONGITUDE OF THE MERCATOR MAP        F5.0 

COL. 27      EAST OR WEST INFORMATION (E OR W)           Al 

COL. 29-3A MERCATOR SCALE (INCH/DEGREE) Fö^S 

COL. 36-41 MERCATOR GRID SPACING (DEGREE/INTERVAL) F6.3 

COL. 55      IF-1 FICTITIOUS LONGITUDES ARE 

DRAWN ON THE MERCATOR MAP II 

COL. 59      IF-1 FICTITIOUS LATITUDES ARE 

DRAWN ON THE MAP II 

CARD 3 

COL. 1-64    TITLE OF THE PLOT 16A4 
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PROGRAM   LISTING 

'  " *• .*, »»••«•♦«••»,««0o ooonir, 
S   *        .   . •coooro?n 
C   •        THIS   ri(M,(.*M   i«-,   TC   i'iv.1   ricTITinu^   MK^IOIANS   AUK   F'*P*I I n S   IN          .nornro'c 
C     •                                        !.((,m »(,    \ti~urAJi<u,       ••«   Niiv/.    11    J<>T4,    *•• «noeorin«o 
c   •                                            M/IWAII    rNsiiriiTr   n»   GFUPMVSICS »nooooo^o 
*■   * »oooopo^o ,,   ••••••.••...•-.••.......•.».••••••»•«•»»«,•,««,,,«,,,,,.,,,,««,«,,«,,,0000&07ri 
c OClOOCCfO 

CUMMtiN   «"T ,XMH . vwr , VMFI.V Kir .vMdT .ssr .xpir,».. ]■■ T ( f ) oooooo<;o 
tNll'.n     A .(•,(. .!>. N/'N»/ .F/'F •/ OCOOOIOO 
ui MI NMiiN HUM (i noot «T trt F i let oororno 

c OOOOOI20 
C.»«..lNlTI«|f/rTM(l>|(IT OOOOOMO 
^ nroooiAO 
(.«••••cAll      'Ml'.(1.1.II     I  ,     I M T 1 A L   C *l I      r* JP   X V NF T I r S   PI CT T F P 00070150 
,:•••••( Al |      IM  ill', (mil (   ,/>(V>o )     Is     I M Tl Al     r Al I.    FO«    CALtOMP   l>|  OTTf W Of 000160 
c 00000170 

CAli     PI nlS (Mill f   . AOOU ( 000001»>0 
»•'HT ^O. 00000] go 
VA«^O. orooo?oo 

14   f-rA(«    ( n,«,! NOT r I   ri A T , NT. .FLUN.Cw .«-.rLCN. r.CL AT oooor?to 
H    H(l-M AI (I •-..-•, Al , I x.rf,.^,»! ,F.| ,o,F j.o» 00OOf2?0 

WfAH     (•, .l(l.(NI>T7»yI,A,VH,M,XR,C.XL.n,SCALf,(.WI(),IST OOCOOP^O 
10 FIH-MAI (< (r s.o ,A i , i < », ?ir f>. i. i x) , i ox, n i I 000or?40 

ut  ADI S. :>.( NO-T 1 T I Tl F 00000?r0 
O   Flir-MAT (|f.A4) 00000?^0 

•J»V|NT   11 .y T . A ,vn ,n. XP ,r , XL .(i.^r*i F .<",Br o ooocoi-ro 
11 r ill MAT ( • 1 • . •       PI OT    LIMITS:        • , 4 ( F T . J . A 1 , 2X )//, 2x t •    SC« I E » • .F 7 . 1,       00000?PO 

t. *   if    .ir r./iri.i i r •//, ix . «fiPiD  SPACING  »'.FT.I.«   nr «.PET S/I NTERVAI »//»ooooopqc 
P'- INI      1 •;, I ST 00000300 

I«   r JIMA i i'o. ,■ « ,.    i     i>      i     4     5    f,     '#/ oncooiio 
t ?*, rf 11 t ?x »/• ooooo3?o 
.    6X,•«•.•»    r,i»    S'.    rw.    «, 7    «SH   5Q,I OOOOpTip 

PRIMT    12.TIT|f 00000340 
I ^   FORMAM///«iX, I f,*4//I OOOOO^fO 

C 00000160 
C«»««»MPINT MAP TITtr  AM) SFT  THF PFN Tn ORIGIN. O00O0T7O 
C 00000360 

CAIL    '.YMM(i| ( «P(IT ♦? .S , VAK , , 1« ,T I TLF .0 .,«i4 I 00000.150 
CAI.L    I'l (IT (XPIIT »?,0 t V AX*0 »'a»-3 j 000OC400 
SbC =r.CAl (_/60. OOOOFAIO 
IF<A.FO.N.ANO.H.EO.NJ     GO    TO    I 00000420 
IF<A.NF.N.AMD.H.NF.N|    GO    TO   2 00000430 
VMT=yT«60 00000440 
VMH-;-YH.(,O ooroo4EO 
GO   Tl)    1 OOOOOAfO 

|     vMT=yT»60 00000470 
VMH = yM«<,0 OOCOOAPP 
GO    Til    3 0000O4<30 

2 VMT=-VT*^0 00000500 
VMH«-VH*60 COOCPMO 

3 I F IC.f O.t . ANO.O.EO.E I GO TO ♦ O0000'i20 
I» «O .NF.F.ANO.O.NF.E » GO TO 5 000OOrJO 
XMT ■=! OnOO.-X( »60 00000540 
XMf1 = XL»ftC-lOflOO . 00000550 
GU    TU   t 00000560 

4 XMT-xr«^0-10000. 00000570 
KMP :Xl *'>0- IOH0P. 00000560 
GO    TO    (S OOOOOSQO 

5 XMT-1 OHOO.-X«-»60 OOC00600 
XMM=Ionoo.-xL»^o ooooo^io 

fe    VMOT=rMFfl(VMOI 00000620 
VTf'P' < YMFR «YMT )- VHOT ) • SSC 0000 0 6 30 

C 00000640 
C4»»»«CMECK     THF   OVERALL    SliE    OF     THE   MAP.V-MAX.     IS    10    INCH. 00000650 
C«*4*«TMTRF     IS   NO   X-MAX.    ON    THE    CALCOMP   PLOTTFR    TECtIN IC Al L V. 00000660 
C 00000670 

IF«YTOP.GF.10.I     GO   TO    33 000006^0 
x^. IC.M = ( xt'T-XMhlASSr: 00000690 
PI.INT     17t    XRIGM.rTOP 00000700 

IT    EOf-MAT «/5X ,«    MAP    SI/E     IN    INCHES«. 00000710 
c •   x: • .F7,3,5x,»y: • ,rT.3////i 00000720 

NXA>(XMT-XMMI/<60.«GPI0)*l .5 00000730 
XM*«XMT-XMMt/INXA-l I 00000740 
00    21     I»I»NXA 00000750 
XPOTTXM»(1-1|»5SC 00000760 
X(W:XMII*(l-l)*r.R|0«60. 00 00 07 70 
IF<MOO(I.2l.ro.OI CO TO 77 OOCOOTPO 

C 00000750 
C»**4*DRA*   VfRTICAL   GPIOS   AND   ANNOTATE    IN   OERPEES. OOCOOflOO 
C OOOOOfllO 

CAIL    OFGH f (XPPT.XFW.I I 00000820 
CAIL    PI ()T ( XPUT ,0. . II 00000830 
CALL    PI (Tl XPCJT ,VTOP.2» OO00OP4O 
GO    TO   ?l 00000850 

77    CAM     PI UT I XPOT , VTOP. 3 I 00000860 
CALL    PI OTIXPOT,0. .2» 00000870 

r 00000880 
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ooooio ir 

C»l  L     Ml Of < 01' I«,!), vl'tif 
?!     C nNT  I ^MIf 

18. 

C'!•! W''. fl ^.TfV,  '■MA,,    *N',   '•r'ri-   '"■'   ClO'.r   (vrrv   nTMrF ooooro-jt 
J: I c'M.linn^MI     ...|P    is    *NM.)IA'ri.    in    «ynlli   INVl'. Ill 11  t T y O000o"o0 

P (  - AM .i T.r.o. .»N(..(,. I,).I ■  .in.»   r,f>   in   ,»1 ononro^ 
.1     CONTlNUr 00000*530 

NVAM yvT-vMri/co.....'!.-... .-. oo?ooQ*n 
0"  -'•■  '"I.NVA S2^^t2 
v.'CI r (YM. (.(VMII.VM, ( i-, M -ynnTi.-.-.r nn Anno on 

o^ssr^s 
C •*• ••rx./iw   HIKI/ONTAI     r.DI»«;    «rjn    ANNOTAtr    IN   i)|(.r<^. ororlopo 

LAll       II   (   T (  <■   |<.n, VCIT .   M on2r!nf2 
CAM.    ..,,,,-,.^,.,,1.., So?o    f*0 
i. *i i.   i), .,I.I i  ■ Yi-nr .Y-g-., ,> ( <. '      i f    ■) 
(..('   '.'   .'.■ 

CAM    PM.M i (Y.-.IT .YN',.?I oorniopo 

or-ool I 00 
oncoi 11o 

C*»«..|l     rAI.H    ?,    (    II,     •,-.    -    «.    f|Cr|T|(MIS   l.nNMTlJII     ru^VfS    AM      I>(JM*N. o°roii'n 
C*****|   Ifll. »I'.r     fINI   Y     I. M,m   AD    MJUCAT'I«1    MAP     IS    PIJ(1 V I (U f) . OOOOltAO 
^ OOOO11^0 

|l   ( I ST (   l( . Nl   .r (    TAl I     r |C r ITLAT .NS.rtON.Ml.r.r.LfVN.f.Ct AT» OOOOM'O 
YA K*-P. '^ 00001 I 70 
GO    Til    1ft 0 000 I 1HC 

65    I OI-MAT ( /// •    SfALf/.l/F    tlil-cr..    PtCT    TOO   LAM.I     VI"TICAl.|V.     vTOPs«.        OOOOlirCO 
tFr.>.'     INCIUSi     «AX    =    10.0     iNOirS.'S OO00I210 

c ocooi??o 
C«««»«CAIL    fcNP   I'MIT     TO    Cl.OSF    Tf-I      POUTINF 00001? JO 
C 00001?A0 

7    CAIL    PL UT ( 0. .0. ,«)<»■> | O00O12J0 
5TC'P ooooi?eo 
f-NO 00001270 

•.um-nur i NI-   r KT (» L A r ,NS .FLOM .• X . SCLDN. üCL AT > ecoct <''"1 

C OO^f) i i<iO 
C   ••••*••••*•*•••*••«»•••««•»••«•••••••«••«••«••«•••••••«•••««•«••••«•*»ooooi;oo 
c   • »oocoi?10 
C     ♦        THIS    SUHMlUTINf      If.    TO   CALCULATP    TMF    TICTITIOUS   MFRlniANS ANO                    •OOCOIJJO 
C     •                                               PARAULfl  'i    "UlPFB IMPflsm   DN   T Mf    MFPCATIIR. »00001330 
C    • «OOor l "<«o 
c   •••••••••»*»*•«*•***>*•*••*«*••••••••*•*•«*••**••••*«•««••«•«•««••««••oocoi 3;o 
c ooooi ■'to 

COM MUM    XKT,XMH,VVT.rMH,rTOP.VROT,S5C.xn|r,H,lr,T(7> COC013 7C 
D|MfN5ION   M'iTI^ » .Ewf |4 ),FPLON< lf.0 I 00CC13P0 
INTrr.i I.     N/'N'/.r/M'/.NS.rw.NST/'N«. »S'/iFwr/'F« .•l«,.,N,t 'S'/ 0000) '«SO 
INTLGFR    SN.rUAG.Fwr , 10/0/, KP/0/ 00001400 
f.f Al.    PAD/. OJ 745 3?9/.nCr,/5r .2fl57r9'5/.PI/3.l»15<>?6SA/.MPI/I.SrO7B*3/O0001<i|r 
f-tAL    LON.LAT 00C014?0 
I F <( *MT ,MJ.l OHOO. » .AMP. ( XMP.r<J.O, M    KP^l 00001430 
I F < ( XMT.r.f .1600. I. ANO.i XMR ,LF.-O600. »1    KP»? 00001440 
PI-INT    H.FLAT .Nb.FLON.Fl» O0CO|4;0 

a   FOI.MAT ( |H» .»,K .»K ICT IT I0US    POLF     »    • ,F ^. ? , A I . 3X ,F A , 2 , A I///» OOOOIAtO 
IFINS.IO.M    GO    TC   ? COC01470 
FLAT=gO.»rLAT OOOOIAPO 
GU   TlJ   3 oocoi«go 

2 FLAT^TO.-FLAT POOOltOO 
3 IF(fW.Nf.F) FLON»360.-FLON 0000jr10 

fUATPiPAO»fLAT OOOOlfSO 
FLÜNPsPAt)«FLON 00001130 

C 00001 f.40 
C»#*»»NO.    OF    PCINTS   GFNFPATED    IN    ROTH   LONGITUDINAL    AND 00001550 
C**»»*LATITUOINAL    DIPCCTIUNS 00001560 
C C000IE70 

NLON=(360./SCLnNI 000015P0 
NLAT = n /5./SCLAT » OOOOlbSO 
CH=SCL.<N»ftO.*2. 00001 6C0 
Cf'LONs-SCLDN 00001610 
FUAG^O 00001620 

200    SCLATaSCLAT/?, 00001630 
LCsNLUN 00001640 
LAsNLAT42»I 00001650 
IF(FLAf..f0.1 »    CPLON-O. 22"2If$2 
DO    10    1=1.LO 22£2!6!2 
CPLON=CPLON»SrLON £2S?.     ?2 
FPLONII »»CPLON 2222! S22 

00001700 
^•••••FICTITIOUS   LATITUOe   CUPVFS    APE   DPAWN   WMfN   FlAG»! OOPOI7I0 

00001720 
IF(FLAf..EO,l »   GO   TO   203 2222} IA2 
IFCFPLONd ».OF.IHO.»    CO   TO    18 £222} «2 
e»F«r.wTui 222S «2 
GU    TO   3'» 00001760 

C 
C 
C 
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3M   r •( • f » M 'i 

<?01      It«l''lllN<I»..,'.10.»     C.()     »n     ?0«i 

r »t -i w' ( < i 
1.1) in   < J 
i «i i « i ( .) 

r ''i -i r i )   i ( i rfji i i - •!">. 
i  •  l   . M ii.     I. .M i« c   i'i  ( IN 

C r1» » ' - o . 
i' (< t »(..( o.i t   ' IM.AIs-nrt AT 
» R  ►     - (1 

R «. - n 

Nw  ■ 0 
i> i   ro   .MI .i A 
UK K   -K ► ►   •   1 

OOODl/70 
l[]1 f'NU<Muo.-rPi.oN<i» öooöireo 

00^01 7,5n 
OCOOlCOO 

00001nPC 
00001 P 10 
r orn I t*4 0 
o o n o i »-» o 
oocoiM fr 
0 0 0 0 1 ^ 7 r 
OOOO1»»0 
OCOCi) PIJC 
ooroi 'ioo 
0"001Olo 
or,or,i 920 
00001 "; JO 
ooooi <i«f) 

M M l.*<..I 0.1 )    ,. ^K.l onori ^o 

0 0 0 0 I ', » 0 
ooooi ■; 7 o 
OC 001 "JPO 

C I'l   * I - (  CL /> 1 t    .1   I  » I 
CM(   All.     1   / I   • i   P(   AT 
A = <   I   (   , iril. 

t'   <M   A...I u.l )     A^CPLATR OOori^qÖ 
,,^',,  AT" OOonpoOO 
11  (' i.Ad, f o. I >   tir rri iirp OCCO^Ol 0 

C OOOO^Ojo 
C •••••F.0I1AT IdN'.    II'.M)    rod    (.FNFnAT INI.   riCTITIOtlS    POINTS     IN    T Mt     MtHCATOP OOOOPCO 
C 0 0(lfi?C<tO 

Al rCn», ( A»» co^in ATH»«Ccr, ITLONR i ooccro,:o 
A,' -s i tj( A ) • s i N( i i. duo i oroo,-> 0'0 
A^rriTAfuti)*'. iN«rLAic)«r.ns(FLnNo» ocoo?0 70 
AA-A 1 -/.,■« A 3 OOOCPOOQ 
HI ri',]', ( A). CdSC f I ATM »«S INITLONP > OOro; C?0 
MJ-M MAM Cnnin.ONWJ 00oo ?1 00 
HI^C  Dl Arj(f>(« "". I N< n  ATP » «S IN irUlNP » O0 00?l 10 
Pci = iM«fi>fM3 Ooro?i?c 
C»5U». T ( AA»«?«UM« »21 00 00? t "»O 
(M (-r   i«, ( A ) ••; IfjU LATD |*CnTAMn|»COSfri.ATB I » ooor r' I 40 
L A T  - AT AN?( r ,(>| COOOPl'O 
LON-AI/,N,-'( I>II.AA » oooo?ieo 

C COOOiI 70 
C •••••CALCl.rt  ATf     TKf     LATITUDF    DF    POINT    O    IN   MFBCATOP    SVSTFM 0000?lP0 
c ooo',?i qo 

IF (l AT .<.( .».n I »    r,r    TO    Ti 00002^00 
LATiHPl-LAT 00ro??l0 
ALAT TLAT «f.O. »OKG 0O0r???0 
SN = M^T ( 1 ) 0000?? 30 
GO    Tl     If. OOOOJTAC 

35 LAT^lAT-nPI 0000??EO 
ALAT--i A T«^n.*i>r G ooro??eo 
SN = t4r,T(2) 00rü??70 

36 OL/ T =LA T «lif (. OOO^^PPO 
c oooo?r<:o 
C •••«•CAL( HI  ATF    TMF   lONCITUOF    (IF     POINT    Q    IN   MFPCATDP    SVSTFM "    "O^JCO 
c ooroi.iO 

IF Jl.ON.GI.O. 1    GO    Til    IT 0000?3?C 
^wrf wT ( 3) 0000? 110 
HLC '1-AIS(l Ofll'DFG CO 00? 3 4 0 
AL(lN = l0fl00 ,-HLOK*'>0. 0C00?3fC 
GU   T,)   W oooc?3eo 

37 LW-(wTn» 0000?37u 
HLC:<-( ()N»f>f G 0Oro?3P0 
AL ON = (IL"K»F.n,-| 0«0O, 00 00? 3 SO 

I>    |F|J.(,T.tl    <•<"    "I    IT 0OC0->«00 
ALT M ^ALfh 0000?410 
ALASI =Al  AT C000?420 

13    AtUSPsALOII 00002A3C 
AtAO/»ALASl 0000?A40 
Al.f"il  =ALCN 00C0?45r 
ALA'.l  -ALAT 00O0?Af0 
FPT=XMT-ALrS2 00002470 
FPI -«Mil-ALDI ^ 00002460 
IF(K.(.T.I »  r.o  TO   1^ ro^?f«2 

c POOOJ'OO 
C«****CMrCK     If    POINT     IS    I1UTSIDE    THK    MFRCATOR    MAP 0O0C?ri0 
^ 0000?'S?0 

IF« A| AT.<.T.VMT.OR.ALAT.LT.YMH»    GO    TO    ?1 22221112 
If  |A| nri.f.T.XMT.OB.ALON.LT.KMn»    GO    TO   21 2222C«2 

IFIJ.IO.I)    GO   TO   5 nooo^eS 

C«»»»»f KTIvAPd  AT»     TtK     CUPVF    Tl)    THE    FOGF     IF   OATA    POINT     IS   TOUNO 2^A^te2 

I OWISIP.      IP.     MAP looo^OO 

C*«**«*>PI Cl AL    CASr    WHIN    PLOTTING     IS   MANOLFO   FPOM   0W    TO    OF    OR    OW    TO    IWOW   ^So^f'o 

C oo on ^ ^10 
If «KC.I  (J.Ot    GH    TO    71 0000P/40 
|l   IKP.Gi .| .ANO.NW.F'l.t I    GO    TQ    7? 00002f40 



:'(). 

i» i *i ns^ ,i.( . o. ,*Kr.Atii5.?,i r .XMT .AND. Ai nN.i» .XMT. AND. AI nn.'.r. o,»r,(i ooonpffc 
••'*•*' OfQC? f ( C 

If   (Al  .r.'.l (   . 0. .AND. Al I )«-,,->. (if .XMH. AND. Al  (IN .1 f  .0 . . AND . Al DIJ . f.f . »MH Ir.O 00 00?^ 70 

|l       AHM »I  II',.' ( .t F   .f M. «Nfl, AUS« Al  l)N» .1 F .ril»    fill    In    7» O O fl n ^ , t. Q 
I r   ( Ai n',,>. (,r.»Mn . ANn. Al (1N.(,I .0. . AND. ALUS 2.1 T .0 . »A| (!■,,-•-KMT oooor' 7nr 
II < ► I". I    ). ;' . AMU. Al  I,'.,' .1  r . XMT . AHI1. AI.PM ,1   T . O . > Al   (IS ? - »MM O^ 00^ 71 6 
(•I'    Tl    71 OOrOPTTO 

7?     If  < Al iis.->.r O. XMI .UP, ALflS? .f CKMHI    NW = 0 00nn?7'0 
IT I Al ("■.^, f 0. XMT |    (,(1    Tn    77 oooorTÄc 
I'   ( Al (.<,,". I  (J. » MM >     A|n«-,^-XIKT ooonr7ro 

o o n o ? r c o 
onoo? 7 70 

7|      If   ( A|   A   ./.f.r . VMT  »    CAll     rnr.r PT { Al   A-",?. Al (13?. Al AT ,»1  DN.Pl AS.Pl OS. I » OOPO?7('0 
II    (Al    'S? .1 f. XMII )     CAll      rrX.rPT ( Al   A'J2 . Al (IS?. Al AT ,Al  HN.I'LAS.PI m.^» onop?7no 
II  < Al   A  ,,• .( f . VKU)    CAll     M1GI I'T « Al AS? , At OS^. Al AT.Al (1N,I>1 AS.f'l i)S, I I 000(^(00 
IF   < Al  MS.'.f.l . XMT I     C»L1      rnr.FPI  1 Al   AS5. Al US?. Al AT  .A1.(JN.I>1.AS.P1  (IS. 2 » O'10ri?(10 
^ T^ ♦ * oooo? f-^n 
AiiM)-(riir,-xM(i(»ssr 0O0O?H^0 
AL*ii-(yMii(iiAs»-yncT»»ssc ooon?n40 
CAll     I'l HT ( Al lira . Al ATI , T I OOOOi'P^C 
'.ii    TU    ', 0000?"'.0 

C OCO0?('70 
C •••• *ri<F •-K     |l     J'MNT     IS    rniTSI'IF     TKF    MFfCATnP    M*P OOOOPF'PO 
c ooro? p^o 

If,     lf<AIAI.(,T.YMI.()(..AlAT.lT.VKn»(iOTn?| ooro? SCO 
I r < Ai DN. (.T .KMT. ot. Ai TN.I T.xMP)   rtn   TO  ?| oooorsio 

C OOOOfO?o 
C ••• ■• SPf  C I Al      (AS!      MfPCATHC     PLOT     FB'IM    O W    TO    Of COOr?'J"0 
c ooon?o<40 

ir « KP.r 'j. ?. ANd.r PT .LF .CH.AMT.ALON.GF ,KMH. ANO.ALON.LT .O,»AION=)<MT ococro5C 
If   < C-P . f  O. ? .AND.F PT .(,f . -CM. AND. Al  ON.C.T .0. . AMO.KPT  .1  T. 0. » Al   l)N-= KMH O0PO?Cf 0 
|flAl('N.(().XMT|AlOS|rXKT 0On0?S7C 

C C 0 0 ? S B 0 
OC OO?CJ90 
COOOTOCO 

I 7,rPt.(lN< I )tFwF 0000""0|0 
m.FPi.ONC I i.Fwr OOOO?OPO 

'.Ffi.^.Al,"    HAS    T HF   FOliOWINr,    OATA 0000 ?0 JO 
OOCO »OAO 

••F6.2.A1.*    HAS    THF    rniinwING    DA T AOO 0 0 ""0 50 
oooo 'oeo 

PM'<T     I I .fILAT .SN.nLOK.tM 0C00307C 
II     f ut-MAT »; Ox . •    lATITlinr     a    • .Ff>.? . A| ,|0X. •    LONCITimi-:    «    •■F6.?.AI| OCCO-'CPO 

ALr|fj| -<ALiN-xMii»»ssr ooro^oco 
ALAT| = (VMFMALAT»-vnr.T)*SSC OOC03100 
IC -P 0000 MIO 
If  ( 'j.f (). I  )     IC = 1 0O0CÜ20 
CAIL     PLOT ( A| UNI , Al AT I , IC > 00001170 
If   «H I', t U. ?. AHO. 1 ALON.FU.XMT.OB. Al ON.EO.XMH) )    K^O OOOOMAO 
IflKP.IO.r.ANO.lALON.fO.XMT.nM.ALnN.FO.XMHUNIf*! OPOO'I'O 
(,IJ     T   )    ,",0 00 00 '1 ^0 

21     If  IK)     cO.r'O.'i 00003170 
20   CDNT \ mir oooo.il AO 

P»- I OT     || ', 000071 SO 
11 «s  füi-MAT<i/«» ooco^rcc 

10=0 POPP3P'10 
GO    TO    I O 0000 ""220 

C CO0C1230 
C««*«*EXTr  ACot  ATF    THF    CUkVF    TO    THE    FO(iE     IF   DATA    fOINT     IS   FOUND 0000.1240 
C»«»»»noT S I PF    Tilt    MAP OOOP^P^O 
C OCP03?fC 

*)     IF <KP.r O. I . AND.ALON.f C.XMT  I    GO    TO    ?3 00PP1270 
IF | KP. f (J.I .ANP.f PT.l E .CH.AKO. ALON.l T .XMfl >    AL ON» X MT 0000.1?P0 
IF « KP. t (i.r .AND, I PT .Lf   ,Cli . AND . ALDN , GE .X MH . AND . ALON .1. T , 0 . I ALIIN» XMT 00 OP 7 2 «O 
jr<KP.ro.2.ANn.fPT.C,f.-CH,AND.ALON.GT,0. .ANO.FPT .LT.O.)ALON»XMM 0P007 7CC 
IF « ALAT .C,L .VMT I    CALL    EOCFP T ( AL AT , AL ON. Al AS?. Al OS 2 .ML AS t PLOS t I ) 00003710 
IF <ALON.Gf .XMTl     CAIL    EOGfpT(AL AT .AL ON.Al AS2. Al OS2.PLAS.PLOS,2 I OPOP3720 
IF l Al AT .LO .VMU)    C^uL    t DOFP T < AL AT , Al ON. AL AS?. AL OS 2 . PL AS . PL OS. I I OOOO.HIO 
IF « ALPN.Lf  .XMII»    CALL    F OGEP T ( AL A T , Al ON. AL AS2. ALUS 2 .PL AS .PLOS. ? I OOCOl'AO 
Pf-IHT    112 OOCPll^O 

112    FOf-MAT««/«) 000073*0 
ALCNI=|PLOS-XMM»»SSC 00003370 
ALAT I M VMf PIPI.AS f-vriflT )»SSC P0 00 7^FP 
CALL    PI Ut« ALONI .ALATI ,?| OOOP33<;0 

23    tcxQ 0OC03AC0 
If   «KK .LT .LA.Of-.KKK.LT .LA )    CO    TO   20 00007A10 

10    CONTINUE 22SS^f2 
c 00C03A ^0 
C*****iF    CA.O   2   C()L.r>T   Nr .    0.FICTITIOUS   lATITUOt   CUBVE S   APE   ORAWN. 00C07»AC 
C»»»««OTH( PWISt   KTO^f     TO   MAIN   PHOOPAM. 00003«f0 

IFCISTC7I.I0.0I   r.v   rr   i ■> 2SSS-?*!!! 
FLAGrFLAGM OPOOIAPO 

IF   < Al ON .FQ.XMFMLOSI 5-XMM 
6 K, TO  ♦   J 

Ill = lO» J 
If <ri A(, .ttt- . 1 .AND. I   l.f 0.1   1 F n i N T 
IF  (F L A(. . f  i) . 1 .AND.IO.FO.I  » FHINT 

1 H F ()f- M A T  ( 
CPOI NT-, : 

S X . • 1 
-•/ ) 

IC T | T inUS    LATI TODF 

I 7 FiJl-MAT ( .. X , • f ic T i r KIDS   LOKC, i TUPF 

f.    P, II NTS :-•/! 

IFIFLA&.f.T.II    GO   TO    IS «Snn^nS 
MNLONTKLFN Ä"?S 
NLON = Nl AT P0OO?S10 
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Nl. A I   «ffJI   DM 

1'•''*'-'.C I ("I 00 00.IT'JO 
v  I    ir^ Sf I. AT 0000 1' «0 

'.T tM-l^CIAT OOOf. <• «0 
»"'• INT    I | ,i COO 1«-»0 
l.U     1 I I     -no 0000 " 70 
»■'■ 11"in rooo tr,Ho 
• MP oo oo " vn 

0*100 V flO 

..UMiMlut I MI      rn(.M»HAi  «Ü/.M rtS? . A|. At .«LONtPttn tPI-'O^iNI 0000 1^10 

C    •           MH.I PI     IS    HI   fKTPAPOlATr     JhF    FICTITIOUS    CU^VFS    TO    IMF    rnfiF    OF «0n001»5C 
C     •            iMf     MAP     |F     lufnr     IS    ANOIUFn POINT    OFNFBATEO   (HJTSIDF     TMf     MAP.                  »OOOOVO 
C    • «0000 ■'f 70 

c rooo ^^TO 
AH-AMS« AL(IN-AL<IS? » 00 003710 
C(" AMS( Al AS?-AL A f I 0O0O',720 
IF IN, r, T , I J    GO   TO    3 00 00 3 730 
IT  IA1052-HMT»     I0?.|07tl01 OPOO3740 

10?     IF C ALI(r.£-K«»U     103,10«,10* 0P0037«0 
10«    »>|.*5.VMT 000037(0 

IF ( ALAS?.tF.rMH »    PI  AS-VMH 00003770 
ML( S 'ALUS?* « Al f)H-A| OS? I* I ALAS7-PI  ASI/f Al  AS?-Al.AT I pn0O37fl0 
Oil    Tf)    I 7 000037<;C 

103    I<- < AM.GF.CO»    GO    TQ   10O 00003100 
lil)    TO    IOA 00003niO 

3     IF < AL AS?-VMT »     I 0'S . I 0 6 • I 0 T 00007"?0 
I0<-     IF < AL Ar.2-VMH »     lOT.IOQ.IOQ 0000?»>JO 
I0O    PI ( S^XMT O0003"40 

IT I ALOS?.l F .KMt«)    PLOS»XMH 00rO3P50 
|>LA5'AIAS?«|ALAT-AI AS?»« I AL 052-PL OS I/I ALnS?-ALON» O0OC3nf0 
GOTOI7 oonp^n/p 

IDT    |F< AM.f.F.CO»    GO   TO   100 OOOOJ-HO 
GO    TO   I 04 r-^D »HlO 

IT    rrTOPN 00C0.3O50 
rN,, 000030(0 

SUIHMHITINf OFGWFFIKyLOC.KV .NOI 0000^o?0 
C 00003030 
C ••♦•••••••♦••••••••«•••••••••♦•••••••••••••••••••«•• ♦»•♦•«•••♦•••••••♦00P03'>40 
C • •00001>0,50 
C •                  OLGPrr    OFw^LOPS   IAT-L(^ ANNOTATION   FOP    THF    MFRCATOR   MAP,                        «OOOOJCJO 
C • »00003970 
' - «OOPOT^PO c   • c    • •••• - - „   „. 
C uOPPAOOO 

IfJTIf.rr«?                                     A,K/'N^/.S/^S*/,*/•«•/.F./***/ 00004010 
MFAL^A   KYLnc.xY.mG OOPO4O?O 
|F«NO.rO.?» GO TO 10 OOOCAp^O 
IFIXV.LT.O.» GO TO I 00004P40 
DFGM I OBOO .-XY >/60. OOOO^OfO 
A'W 00004060 
GO TO ft 00004070 

I  ()( G = < I OMOO .♦ KV»/ftO. 00004000 
A=t oooo4o<;o 
GO    TO   6 00 00 4 100 

10     IF I KV.i T.OI    GO    TO   ? 00 004 110 
OtG»KV/r>0. 00004120 
AsN 00004130 
GO    TO     T 00004140 

?  oro'-xv/fto. oooo4i«o 
A.S 000041f0 
GO    TO    7 00004170 

ft    CALL    NUMflFPIKyLOC.-.25.0.07,DFG.O.,0 I 00004160 
TALL     SyMnnHOqO. ,-.25.0.07,A.0.0.21 00004I«0 
l-F TUKN 00004200 

7   CALL    NIIMOf P«-.4,xyL0Ci0.07,nCG,0. ,0» 00004210 
CALL    SVMPOH<>'*'>, ,XVL0C.0,07,A.0.0.2» 00004220 
Of  TOWN 00004230 
rNr, 00004240 
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ruNCTIOK    VMtn(V» 00004290 
C 00004260 
C    ••*•*•••••••*••*•••••••••*•*••*•«•••••••••••••••••«•••*•••*«•«••«•••** 00004270 
C    • *000042*0 
C    •                      YMFP     CALCtHATFS    ThE   0 I SPL ACF.MENT    FROM    THE feOUATOR   FO«                              •00004250 
C    •                                      *    Mn-fATOB   PROJECTION   OF    AN    INPUT     IN MINUTES                                           ♦00004 300 
C    • »00004310 
C    •••••••••••••••••*••*•••*••«••••••••••••••••*••••••••••«•••••••••••• ««00 00 4320 
C 00004330 

PKAL»M    P A.PA/. THTj'JRI f n<>r44fl/ 00004340 
»•A«V 00004350 
HACPA«.ooozoonqH? OOOC43eo 
VMFP37r4| 5. rO4 4>.n«nLUGI0(OT AN(P4»RA»,5I I 00 004 3 70 

• -2 3. 2fcPV32»nSIN<RA)-.0!»25»OSIN|RA»«*3 00 004 3 80 
I-.000213»DSIN<PA»»«S 00004390 

•JFTUPN 00004400 
tND 00004410 
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PLOT   LIMITS: TO.OO^N       TO.OOOS 

srA*f =     n»Oi?   INCHI s/iiFr,PFF 

r.'»in   <;i«»f|Nr.   »   10.000   nrcriPRi/iNf rPVÄi 

o.o o.o 

0       0        10       0 
f.       7 
O       1 

fMU  F     ••Odjrr T  |((fj    »,ON     IHOW 

MAP   SI^F    IN    |NO(FS    K:    n,«s?o 'S. 3A0 

r|rT|Tini»s   noi r   -  ».P.OON        iwo.oow 

r ic T| T im»«;   i •INC.! T UOfc            0 .0 F    MAS    T 

i *Tirune = 55.00N 
l AT I TUOC = «.O.OON 
i AT i Tiinr T3 4b.CON 
i ATITunr ?» 40 .OON 
i ATiluor m T^.PON 
l  AT I TUOF a 30,nON 
1 AT I Tnn»: = ?'>,00N 
I  AT I TKOF s ?0.00N 
«ATI TUOF = 15.OON 
I ATI Hint: a lO,«0N 
I  AT I TUDC • S.OON 
i ATI TIIDF s COOS 
i ATIrunt = •5.COS 
i AT i Timr s lO.OOS 
I ATI TIIOE = 15,"OS 
I  ATI Tl/Dfc « LO.OOS 
I ATI TUDE = ?';.oos 
LATITUPE 3 10.COS 
I AT I TUDt Z ^5,00 5 
t ATI TUOE » 40,00S 
LATIrKDE = «•i.OOS 
L ATI TUDE = 50.COS 
LATITODF = 55.COS 
LATITUOE = <S0.O0S 
LATITUOF m 65,00S 

■JG    OAT A    POINTS!- 

1 ONO ITUOF 9 1^0 .001 
LONG ITUOE - i sr .OOF 
I ONGITUOF 3 1*0 .OOF 
LONGITUOE K 1 HO . )0F 
L UNOI TUOF r |M" .OOf 
LONGITUOE ~. 1 M( .0 0' 
LONG!TUOE m | MO • OOf 
IONGITUOF = IMO .OOF 
L ONGI TUOF r I MO .OOF 
LONG ITUOE = 1 MO .OOE 
LONGITUOF s IMC .OOF 
LONG ITUOE r IMC .OOF 
IONGITUDt ■r IHO .OOE 
LONGITUOF 3 1M0 .'■> OF 
LONG ITUOE = 1M0 .OOF 
LONGITUDE = IMO .OOF 
LONGITUDE = 1 MO ,00F 
LONGITUDF = IMO .OOF 
LONGITUOF = 1 MO .COF 
LONGITUDt X IMO ..TOE 
LONGITUDE « IHO .OOE 
LONGITUDE c IMO .OOE 
LONGITUDE = IMO .OOE 
LONGITUPt ■s I MO .OOL 
LONGITUDF •z IMO ,00F 

LATITUDE    -        65.00S CONGITUOe    = O.OOW 

FICTITIOUS   LONGITUDE        IO.OOF    MAS    THE    rOLLO*lNG    DATA   POINTS!- 

LATITUOE 55.07N 
I  ATITUDF 50,J2N 
LATI TUOF «5.16N 
LATI TUOF AO.IQN 
LATI TUDF 35,22N 
LATI TUDF. 30.?5N 
LATITUOF 25,?MN 
L ATI TUOE 20.30N 
LATITUOE ri,3 2N 
LATITUDF 10. MN 
LATITUOE 5, 3(SN 
LATI TUOF. 0. 3MN 
LATI TUOE 4,60S 
I  ATITUOE 9,50S 
LATITUDF 14,57S 
LATI Time 1,J,55S 
LATI TUDL: 24,52S 
LATI TUO«7 2'J,50S 
LATITUDF 34,475 
LATITUOL 30.44S 
LATITUD^ 44,41S 
LATI TUOE 40,375 
LATITUOF 54,325 
LATITOPE 50,265 
LATITUOE 64,17S 
LATITUDF c öO,05S 

L ATI TUOL s ft'J,78S 
LATITUDt 3 h4,PI5 

LONGITUDE = 
LONGITUDE = 
LONG ITUDF    3 
LONG I rune  = 
LONGITUDE x 
LONGITUDE » 
LONGITUDE ■ 
LONGITUDE = 
LONGITUDE = 
LONGITUDE = 
LONGITUDE = 
LONGITUDE « 
LONGITUDE » 
LONGITUDE « 
LONGITUDE a 
LONGITUDE » 
LiJNG ITUDE = 
LONGITUDE = 
LONGITUDE = 
LONGITUDE = 
LONGITUDE = 
LONGITUDE = 
LUNG I TUDt = 
LONGITUDE = 
LONGITUDF = 
LONGITUDE = 

LONGITUOL    a 
LONGITUDF    = 

I7H,40W 
177,30W 
I 7ft. 35W 
176.54W 
174.M5W 
I74.23W 
173.6MW 
173,17* 
17 2.67W 
I72,?3W 
17 l,70w 
171 ,3FW 
170,O2w 
1 70,47»« 
170.0 2W 
lfo<3,51W 
161,94W 
1^8,40« 
1 6 7 , M 7W 
1^7,?|V» 
1 ö «> , 1 .?W 
l ü r<, 14w 
1 ^4 , 3f,W 
I 6 ? , (I QM 
1^0,051« 
I t>M,l^W 

5,011* 
?,0 5W 
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r iCT i T toi»«; Turn ?0, 0O( >u S    T 

t • »1 Tunr ^^, PftN 
l   ATI TllOt 50. 4 7N 
I  ATI Tunr AS, «.ON 
L ATI TUOL 40. 7HN 
L AT 1 mot" J5, OON 
CAT] TKOr 71. OON 
CAT TllOt Pb. ION 
LAT1 TIIPP 21. 1 TN 
LAT innr Ifi. ?7N 
L A T Tont n. 3^N 
LAT Time ^ 4 ?N 
t AT Tl/Of. i. bON 
I AT TU|lfc T. 4 3S 
LAT mnt «. THS 
LAT TUPF 13 ,?HS 
LAT TUOt 1«. ?OS 
LAT TUPE ?3. i?-; 
LAT TIIOF ?fl ,o?s 
LAT TDOF 3?, ,03S 
LAT TUOE 3r. ,nis 
LAT ruoi: • p .ftOS 
LAT TIJOE 47, S4S 
I AT Tune 5? , 1,6S 
LAT Tune 57, . I3S 
LAT TUPE 61. n^s 
LAT TUDE 66 ,«3S 

LAT I TUOE 69 .I4S 
LAT 1 TUDt 64 ,65S 

KOLLlllr* I NT,    DATA    Pf)|NI'. :- 

LOKC. I 
LONGI 
LONGI 
LONOI 
LONGI 
LONGI 
LONGI 
LONGI 
LONGI 
LONGI 
LCNGI 
LONGI 
LONGI 
LONG! 
LONGI 
LONGI 
LONGI 
LONGI 
LONOI 
LONGI 
LONGI 
LONGI 
LONGI 
LONGI 
LONGI 
LONGI 

Tune 
TOOL 
runn 
TOPE 
TOPE 
TOPC 
TUOc 
THOC 
TUPÜ 
Tupc 
TOPE 
TORE 
TUOl£ 
TOPE 
TUOE 
TOPE 
TIJOE 
TUPG 
TUPF 
TUPF 
TÜRE 
TUDF 
TUOE 
Tuoe 
TUOE 
TUOE 

LONG ITUDF   « 
LONGITUPE    a 

I 7T.O0W 
17 4.65« 
I 7.' . 7 31* 
171.I|W 
16^.7 2* 
l'.M. 4 9W 
1«. 7 , ' nw 
16^• 'MK 
I 6 S . 4 1 W 
If)4 ,'SOW 
IM.^PW 
16?.7tm 
161,Til* 
161.04W 
1 on, i 6W 
lSO,23W 
15H,2f,W 
1'57,?0»« 
156,05W 
154,76»» 
1ST,29W 
151,57W 
14'?,S0W 
146,12V» 
1 4 3 . 5 VW 
IJO.OfW 

g,60w 
3,^9»« 
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